Molecular basis for the sex-related difference in renal N-nitrosodimethylamine demethylase in C3H/HeJ mice.
Previous work with rat and rabbit liver enzymes has demonstrated that cytochrome P450IIE1 is responsible for the metabolism of N-nitrosodimethylamine (NDMA), a widely occurring carcinogen. The present study demonstrated that a similar enzyme also exists in the mouse kidney and is regulated by testosterone. These results can account for the reported sex-related difference in the renal metabolism of NDMA in mouse strains such as C3H/HeJ. NDMA demethylase activities (expressed as pmol/min/mg protein) in kidney microsomes of female and male C3H/HeJ mice were 3.0 +/- 0.7 and 51.9 +/- 11.2, respectively. After testosterone treatment (500 mg/kg b.w. in olive oil, s.c.) for 2 days, the renal NDMA demethylase activity of the female mice was elevated 17-fold. The difference and change in NDMA demethylase activity were accompanied by corresponding differences and changes in P450IIE1 as quantified by immunoblot analysis (using antibodies prepared against rat P450IIE1) as well as in the mRNA level for P450IIE1 as determined by Northern and slot blot analyses (using a cDNA probe containing the coding sequence of rat P450IIE1 gene). Based on gel electrophoresis, the molecular weight of mouse renal P450IIE1 was 52,000 and the size of mouse renal P450IIE1 mRNA was approximately 1.8 kilobases; both were similar to those found in rat liver and kidney. Renal P450IIE1 mRNA levels in female, male, and testosterone-treated female mice were at a ratio of 1:22:20. On the other hand, this testosterone-related difference was not observed in hepatic P450IIE1. In liver microsomes, there were no significant differences in NDMA demethylase activity, P450IIE1 content, and P450IIE1 mRNA level between male and female mice or between untreated and testosterone-treated female mice. The apparent Km value of NDMA demethylase in mouse kidney microsomes (22 to 27 microM NDMA) were similar to that in rat liver microsomes. Renal NDMA demethylase activity was inhibited by a monoclonal antibody prepared against rat P450IIE1. These results suggest that mouse renal P450IIE1 is similar to rat P450IIE1 and is responsible for the low Km form of NDMA demethylase activity. Nevertheless, only the mouse renal enzyme is regulated by testosterone.